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(54) CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the effect of an engine 
brake. 

SOLUTION: The valve opening property of an intake valve 2 is 
controlled so that the valve lifting amount of the intake valve 2 
becomes a peak when a crank angle reaches a predetermined 
value. Preferably, the intake valve opening property is controlled 
so that the intake valve lifting amount becomes the peak at a 
certain point during the period from the point prior to a piston 
fastest point by that corresponding to 30 degrees of a crank 
angle to the point after the piston fastest point by the above 
corresponding point, most preferably at the piston fastest point. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The control device of the internal combustion engine characterized by controlling the bulb open 
property of an inlet valve so that the amount of valve lifts of an inlet valve becomes a peak, when whenever 
[ crank angle ] becomes the value defined beforehand in the control device of the internal combustion 
engine which controlled the bulb open property of an inlet valve at the time of engine slowdown operation. 
[Claim 2] The control unit of the internal combustion engine according to claim 1 with which only time 
amount which is [ whenever / crank angle ] equivalent to 30 degrees from the piston fastest event is 
characterized [ the amount of valve lifts of an inlet valve ] by controlling the bulb open property of an inlet 
valve to become a peak from the last event by only the time amount which is [ whenever / crank angle ] 
equivalent to 30 degrees from the piston fastest event from which piston speed serves as the fastest at a 
certain event during the period of a next event. 

[Claim 3] The control unit of the internal combustion engine according to claim 2 characterized by 
controlling the bulb open property of an inlet valve so that the amount of valve lifts of an inlet valve 
becomes a peak mostly at the piston fastest event. 

[Claim 4] The control unit of the internal combustion engine according to claim 1 characterized by to 
control the bulb open property of an inlet valve so that the amount of valve lifts of an inlet valve becomes a 
peak when an engine slowdown demand is large and whenever [ crank angle ] becomes the value defined 
beforehand, and to control the bulb open property of an inlet valve so that the amount of valve lifts of an 
inlet valve becomes a peak, when an engine slowdown demand is small and whenever [ crank angle ] 
becomes values other than the value defined beforehand. 

[Claim 5] When an engine slowdown demand is smaller than the value defined beforehand in the control 
unit of the internal combustion engine which controlled one [ at least ] bulb open property of an inlet valve 
and an exhaust valve at the time of engine slowdown operation The control unit of the internal combustion 
engine characterized by controlling one [ at least ] bulb open property of an inlet valve and an exhaust valve 
so that the inhalation air content inhaled in a cylinder decreases compared with the time of an engine 
slowdown demand being beyond the value defined beforehand. 

[Claim 6] The control unit of the internal combustion engine characterized by controlling one [ at least ] 
bulb open property of an inlet valve and an exhaust valve so that inlet-pipe negative pressure becomes small 
compared with the time of an engine slowdown demand being beyond the value defined beforehand, when 
an engine slowdown demand is smaller than the value defined beforehand in the control unit of the internal 
combustion engine which controlled one [ at least ] bulb open property of an inlet valve and an exhaust 
valve at the time of engine slowdown operation. 

[Claim 7] When it is beyond the value as which the engine slowdown demand was beforehand determined 
in the control unit of the internal combustion engine which controlled one [ at least ] bulb open property of 
an inlet valve and an exhaust valve at the time of engine slowdown operation One [ at least ] bulb open 
property of an inlet valve and an exhaust valve is controlled so that the inhalation air content inhaled in a 
cylinder increases. When an engine slowdown demand is smaller than the value defined beforehand The 
control unit of the internal combustion engine characterized by controlling one [ at least ] bulb open 
property of an inlet valve and an exhaust valve so that the inhalation air content inhaled in a cylinder 
decreases. 

[Claim 8] The control unit of an internal combustion engine given in any 1 term of claims 5-7 characterized 
by decreasing the working angle or the amount of valve lifts of an inlet valve when an engine slowdown 
demand is smaller than the value defined beforehand. 

[Claim 9] The control unit of the internal combustion engine characterized by to control one [ at least ] bulb 
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open property of an inlet valve and an exhaust valve so that the amount of exhaust gas which passes the 
catalyst for exhaust-gas clarification decreases, while arranging the catalyst for exhaust-gas clarification in 
an engine flueway and forbidding activation of a fuel cut in the control unit of the internal combustion 
engine which controlled one [ at least ] bulb open property of an inlet valve and an exhaust valve at the time 
of engine slowdown operation at the time of engine slowdown operation. 

[Claim 1 0] The control unit of the internal combustion engine according to claim 9 characterized by 
decreasing one [ at least ] working angle or amount of valve lifts of an inlet valve and an exhaust valve so 
that the amount of exhaust gas which passes the catalyst for exhaust gas clarification may decrease. 
[Claim 1 1 ] The control unit of the internal combustion engine characterized by to control one [ at least ] 
bulb open property of an inlet valve and an exhaust valve so that the inhalation air content inhaled in a 
cylinder decreases, while arranging the catalyst for exhaust gas clarification in an engine flueway and 
forbidding activation of a fuel cut in the control unit of the internal combustion engine which controlled one 
[ at least ] bulb open property of an inlet valve and an exhaust valve at the time of engine slowdown 
operation at the time of engine slowdown operation. 

[Claim 12] When it is beyond the value as which the engine slowdown demand was determined beforehand 
One [ at least ] bulb open property of an inlet valve and an exhaust valve is controlled so that the inhalation 
air content inhaled in a cylinder increases. When an engine slowdown demand is smaller than the value 
defined beforehand The control unit of the internal combustion engine according to claim 1 1 characterized 
by controlling one [ at least ] bulb open property of an inlet valve and an exhaust valve so that the inhalation 
air content inhaled in a cylinder decreases. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's control unit. 
[0002] 

[Description of the Prior Art] Conventionally, the control unit of the internal combustion engine which 
controlled one [ at least ] bulb open property of an inlet valve and an exhaust valve at the time of engine 
slowdown operation is known. As an example of this kind of internal combustion engine's control unit, there 
are some which were indicated by JP,5-1578,A, for example. In an internal combustion engine's control unit 
indicated by JP,5-1 578, A, by making the valve-opening period of an inlet valve increase at the time of 
engine slowdown operation, the standup of inlet-pipe negative pressure is brought forward, and the 
effectiveness of engine brake is heightened. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the point of making the valve-opening period 
of an inlet valve increasing to JP,5-1578,A at the time of engine slowdown operation is indicated, it is not 
indicated about the relation between the event of the amount of valve lifts of an inlet valve becoming a peak, 
and piston speed. If the event of the amount of valve lifts of an inlet valve becoming a peak is not set as 
suitable timing on the other hand even if the valve-opening period of an inlet valve is made to increase like 
an internal combustion engine's control device indicated by JP,5-1578,A at the time of engine slowdown 
operation, the standup of inlet-pipe negative pressure cannot be effectively brought forward, and 
effectiveness of engine brake cannot be heightened. 

[0004] Moreover, although the point of making the valve-opening period of an inlet valve increasing to 
JP,5-1578,A at the time of engine slowdown operation is indicated, it is not indicated about the relation 
between the valve-opening period of an inlet valve, and the magnitude of an engine slowdown demand. On 
the other hand, if the valve-opening period of an inlet valve is made to increase uniformly regardless of the 
magnitude of an engine slowdown demand like an internal combustion engine's control unit indicated by 
JP,5-1578,A at the time of engine slowdown operation, when an engine slowdown demand is small, in 
connection with the valve-opening period of an inlet valve being made to increase beyond the need, inlet- 
pipe negative pressure will increase beyond the need, and oil consumption (the so-called amount of an "oil 
riser") will increase. 

[0005] Moreover, the control unit of the internal combustion engine which controlled one [ at least ] bulb 
open property of an inlet valve and an exhaust valve at the time of engine slowdown operation is known 
conventionally. As an example of this kind of internal combustion engine's control unit, there are some 
which were indicated by JP, 10-2995 18, A, for example. In an internal combustion engine's control device 
indicated by JP, 10-2995 18, A, oil consumption (amount of an oil riser) is controlled by making the amount 
of bulb overlap of an inlet valve and an exhaust valve change at the time of engine slowdown operation. 
[0006] However, although the point which controls oil consumption at the time of engine slowdown 
operation is indicated by JP, 10-2995 18, A, when the catalyst for exhaust gas clarification has been arranged 
in an engine flueway, it is not indicated about how fuel oil consumption should be controlled in order to 
control degradation of a catalyst, and the bulb open property of an inlet valve and an exhaust valve should 
be controlled in a list. If a fuel cut is performed when the exhaust gas clarification catalyst has been 
temporarily arranged in an engine flueway, when the gas which does not contain a fuel passes a catalyst, a 
catalyst will deteriorate. On the other hand, if activation of a fuel cut is forbidden and comparatively a lot of 
fuels are injected, fuel consumption will get worse. Moreover, in order to control aggravation of fuel 
consumption, even if it injects a comparatively little fuel, the exhaust gas which passes a catalyst is Lean 
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comparatively, and when there are comparatively many amounts of exhaust gas, a catalyst will deteriorate 
like the case where a fuel cut is performed. 

[0007] This invention aims at offering the control unit of the internal combustion engine which can control 
appropriately one [ at least ] bulb open property of an inlet valve and an exhaust valve rather than the 
conventional case at the time of engine slowdown operation in view of said trouble. 
[0008] This invention aims at offering the control device of the internal combustion engine which can 
heighten the effectiveness of engine brake rather than an internal combustion engine's control device 
indicated by JP,5-1 578, A by which the bulb open property of an inlet valve is controlled at the time of 
engine slowdown operation in a detail, without taking into consideration the event of the amount of valve 
lifts of an inlet valve becoming a peak. Furthermore, this invention aims at offering the control unit of the 
internal combustion engine which can control oil consumption, when an engine demand load is smaller than 
an internal combustion engine's control unit indicated by JP,5-1578,A by which the bulb open property of an 
inlet valve is uniformly controlled at the time of engine slowdown operation, without taking the magnitude 
of an engine slowdown demand into consideration. Furthermore, this invention aims at offering the control 
unit of the internal combustion engine which can control degradation of the catalyst arranged in an engine 
flueway while it controls aggravation of fuel consumption. 
[0009] 

[Means for Solving the Problem] According to invention according to claim 1, in the control device of the 
internal combustion engine which controlled the bulb open property of an inlet valve at the time of engine 
slowdown operation, when whenever [ crank angle ] becomes the value defined beforehand, the control 
device of the internal combustion engine characterized by controlling the bulb open property of an inlet 
valve so that the amount of valve lifts of an inlet valve becomes a peak is offered. 
[0010] According to invention according to claim 2, the control unit of the internal combustion engine 
according to claim 1 with which the amount of valve lifts of an inlet valve is characterized only for the time 
amount by which only the time amount which is [ whenever / crank angle ] equivalent to 30 degrees from 
the piston fastest event from which piston speed serves as the fastest is [ whenever / crank angle ] equivalent 
to 30 degrees from the piston fastest event from the last event by controlling the bulb open property of an 
inlet valve to become a peak at a certain event during the period of a next event is offered. 
[001 1] According to invention according to claim 3, the control unit of the internal combustion engine 
according to claim 2 characterized by controlling the bulb open property of an inlet valve so that the amount 
of valve lifts of an inlet valve becomes a peak mostly at the piston fastest event is offered. 
[0012] In the control unit of an internal combustion engine according to claim 1 to 3 If the event of the 
amount of valve lifts of an inlet valve becoming a peak is not set as suitable timing even if it makes the 
valve-opening period of an inlet valve increase at the time of engine slowdown operation, the standup of 
inlet-pipe negative pressure cannot be effectively brought forward. When whenever [ crank angle ] becomes 
the value defined beforehand in view of the ability not to heighten effectiveness of engine brake, the bulb 
open property of an inlet valve is controlled so that the amount of valve lifts of an inlet valve becomes a 
peak. From the last event, the bulb open property of an inlet valve is controlled only for the time amount 
which is [ whenever / crank angle ] equivalent to 30 degrees suitably from the piston fastest event from 
which piston speed serves as the fastest so that the amount of valve lifts of an inlet valve becomes a peak at 
a certain event during the period of a next event only in the time amount which is [ whenever / crank angle ] 
equivalent to 30 degrees from the piston fastest event. Most suitably, the bulb open property of an inlet 
valve is controlled so that the amount of valve lifts of an inlet valve becomes a peak mostly at the piston 
fastest event. Therefore, the effectiveness of engine brake can be heightened rather than an internal 
combustion engine's control device indicated by JP,5-1578,A by which the bulb open property of an inlet 
valve is controlled at the time of engine slowdown operation, without taking into consideration the event of 
the amount of valve lifts of an inlet valve becoming a peak. 

[0013] The bulb open property of an inlet valve is controlled so that the amount of valve lifts of an inlet 
valve becomes a peak according to invention according to claim 4, when an engine slowdown demand is 
large and whenever [ crank angle ] becomes the value defined beforehand. When an engine slowdown 
demand is small and whenever [ crank angle ] becomes values other than the value defined beforehand, the 
control unit of the internal combustion engine according to claim 1 characterized by controlling the bulb 
open property of an inlet valve so that the amount of valve lifts of an inlet valve becomes a peak is offered. 
[0014] When an engine slowdown demand is large and whenever [ crank angle ] becomes the value defined 
beforehand, the bulb open property of an inlet valve is controlled so that the amount of valve lifts of an inlet 
valve becomes a peak, and when an engine slowdown demand is small and whenever [ crank angle ] 
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becomes values other than the value defined beforehand, the bulb open property of an inlet valve is 
controlled by the control unit of an internal combustion engine according to claim 4 so that the amount of 
valve lifts of an inlet valve becomes a peak. That is, when for example, an engine slowdown demand is large 
The bulb open property of an inlet valve is controlled so that the amount of valve lifts of an inlet valve 
becomes a peak at a certain event during the period of a next event only in the time amount by which only 
the time amount which is [ whenever / crank angle ] equivalent to 30 degrees from the piston fastest event is 
[ whenever / crank angle ] equivalent to 30 degrees from the piston fastest event from the last event. When 
an engine slowdown demand is small, the bulb open property of an inlet valve is controlled so that the 
amount of valve lifts of an inlet valve becomes a peak at a certain event outside the period. Therefore, the 
effectiveness of engine brake can be heightened rather than an internal combustion engine's control device 
indicated by JP,5-1578,A by which the bulb open property of an inlet valve is controlled, without taking into 
consideration the magnitude of the event of the amount of valve lifts of an inlet valve becoming a peak, and 
an engine slowdown demand. 

[0015] In the control unit of the internal combustion engine which controlled one [ at least ] bulb open 
property of an inlet valve and an exhaust valve at the time of engine slowdown operation according to 
invention according to claim 5 When an engine slowdown demand is smaller than the value defined 
beforehand The control unit of the internal combustion engine characterized by controlling one [ at least ] 
bulb open property of an inlet valve and an exhaust valve so that the inhalation air content inhaled in a 
cylinder decreases compared with the time of an engine slowdown demand being beyond the value defined 
beforehand is offered. 

[0016] In the control unit of the internal combustion engine which controlled one [ at least ] bulb open 
property of an inlet valve and an exhaust valve at the time of engine slowdown operation according to 
invention according to claim 6 When an engine slowdown demand is smaller than the value defined 
beforehand, the control unit of the internal combustion engine characterized by controlling one [ at least ] 
bulb open property of an inlet valve and an exhaust valve compared with the time of an engine slowdown 
demand being beyond the value defined beforehand so that inlet-pipe negative pressure becomes small is 
offered. 

[0017] In the control unit of the internal combustion engine of a publication, to claims 5 and 6 If the valve- 
opening period of an inlet valve is made to increase uniformly regardless of the magnitude of an engine 
slowdown demand at the time of engine slowdown operation In connection with the valve-opening period of 
an inlet valve being made to increase beyond the need when an engine slowdown demand is small, inlet- 
pipe negative pressure increases beyond the need. When smaller than the value as which the engine 
slowdown demand was beforehand determined in view of oil consumption (amount of an oil riser) 
increasing One [ at least ] bulb open property of an inlet valve and an exhaust valve is controlled so that the 
inhalation air content inhaled in a cylinder decreases compared with the time of an engine slowdown 
demand being beyond the value defined beforehand. That is, when an engine slowdown demand is smaller 
than the value defined beforehand, one [ at least ] bulb open property of an inlet valve and an exhaust valve 
is controlled so that inlet-pipe negative pressure becomes small in connection with the inhalation air content 
inhaled in a cylinder decreasing compared with the time of an engine slowdown demand being beyond the 
value defined beforehand. Therefore, oil consumption can be controlled when an engine demand load is 
smaller than an internal combustion engine's control unit indicated by JP,5-1578,A by which the bulb open 
property of an inlet valve is uniformly controlled at the time of engine slowdown operation, without taking 
the magnitude of an engine slowdown demand into consideration. 

[001 8] In the control unit of the internal combustion engine which controlled one [ at least ] bulb open 
property of an inlet valve and an exhaust valve at the time of engine slowdown operation according to 
invention according to claim 7 When it is beyond the value as which the engine slowdown demand was 
determined beforehand One [ at least ] bulb open property of an inlet valve and an exhaust valve is 
controlled so that the inhalation air content inhaled in a cylinder increases. Wlien an engine slowdown 
demand is smaller than the value defined beforehand The control unit of the internal combustion engine 
characterized by controlling one [ at least ] bulb open property of an inlet valve and an exhaust valve so that 
the inhalation air content inhaled in a cylinder decreases is offered. 

[0019] In the control unit of an internal combustion engine according to claim 7, if the valve-opening period 
of an inlet valve is made to increase uniformly regardless of the magnitude of an engine slowdown demand 
at the time of engine slowdown operation The inhalation air content inhaled in a cylinder in connection with 
the valve-opening period of an inlet valve being made to increase beyond the need when an engine 
slowdown demand is small increases beyond the need, consequently, when it is beyond the value as which 

http://www4.ipdl.ncipi.go.jp/cgi-bin/trah_web_cgi_ejje 6/8/2006 



JP,2002-227671,A [DETAILED DESCRIPTION] 



Page 4 of 14 



the engine slowdown demand was beforehand determined in view of inlet-pipe negative pressure increasing 
beyond the need, and oil consumption (amount of an oil riser) increasing Although the effectiveness of 
engine brake is heightened by controlling one [ at least ] bulb open property of an inlet valve and an exhaust 
valve so that the inhalation air content inhaled in a cylinder may increase When an engine slowdown 
demand is smaller than the value defined beforehand, one [ at least ] bulb open property of an inlet valve 
and an exhaust valve is controlled so that the inhalation air content inhaled in a cylinder decreases. 
Therefore, oil consumption can be controlled when an engine demand load is smaller than an internal 
combustion engine's control unit indicated by JP,5-1578,A by which the bulb open property of an inlet valve 
is uniformly controlled at the time of engine slowdown operation, without taking the magnitude of an engine 
slowdown demand into consideration. 

[0020] When an engine slowdown demand is smaller than the value defined beforehand according to 
invention according to claim 8, any 1 term of claims 5-7 characterized by decreasing the working angle or 
the amount of valve lifts of an inlet valve is provided with the control unit of the internal combustion engine 
of a publication. 

[002 1 ] When an engine slowdown demand is smaller than the value defined beforehand, the inhalation air 
content inhaled in a cylinder is made to decrease in the control unit of an internal combustion engine 
according to claim 8 by decreasing the working angle or the amount of valve lifts of an inlet valve. 
Therefore, when an engine slowdown demand is smaller than the value defined beforehand, the inhalation 
air content inhaled in a cylinder can be effectively decreased rather than the case where the working angle or 
the amount of valve lifts of an inlet valve is not made to decrease. 

[0022] In the control unit of the internal combustion engine which controlled one [ at least ] bulb open 
property of an inlet valve and an exhaust valve at the time of engine slowdown operation according to 
invention according to claim 9 The catalyst for exhaust gas clarification is arranged in an engine flueway. At 
the time of engine slowdown operation While forbidding activation of a fuel cut, the control unit of the 
internal combustion engine characterized by controlling one [ at least ] bulb open property of an inlet valve 
and an exhaust valve so that the amount of exhaust gas which passes the catalyst for exhaust gas 
clarification decreases is offered. 

[0023] If a fuel cut is performed in the control unit of an internal combustion engine according to claim 9 
when the exhaust gas clarification catalyst has been arranged in an engine flueway When the gas which does 
not contain a fuel passes a catalyst, a catalyst deteriorates. If activation of a fuel cut is forbidden and 
comparatively a lot of fuels are injected, in order for fuel consumption to get worse and to control 
aggravation of fuel consumption on the other hand, even if it injects a comparatively little fuel The exhaust 
gas which passes a catalyst is Lean comparatively, and an example is taken by a catalyst deteriorating like 
the case where a fuel cut is performed when there are comparatively many amounts of exhaust gas. At the 
time of engine slowdown operation While activation of a fuel cut is forbidden and a suitable comparatively 
little fuel is injected, one [ at least ] bulb open property of an inlet valve and an exhaust valve is controlled 
so that the amount of exhaust gas which passes the catalyst for exhaust gas clarification arranged in an 
engine flueway decreases. Therefore, activation of a fuel cut is not forbidden, but while controlling that fuel 
consumption gets worse in connection with comparatively a lot of fuels being injected, it can control that a 
catalyst deteriorates in connection with Lean's exhaust gas passing the catalyst for exhaust gas clarification 
so much comparatively. 

[0024] According to invention according to claim 1 0, the control unit of the internal combustion engine 
according to claim 9 characterized by decreasing one [ at least ] working angle or amount of valve lifts of an 
inlet valve and an exhaust valve so that the amount of exhaust gas which passes the catalyst for exhaust gas 
clarification may decrease is offered. 

[0025] The amount of exhaust gas which passes the catalyst for exhaust gas clarification is made to decrease 
in the control device of an internal combustion engine according to claim 10 by decreasing one [ at least ] 
working angle or amount of valve lifts of an inlet valve and an exhaust valve. Therefore, compared with the 
case where one [ at least ] working angle or amount of valve lifts of an inlet valve and an exhaust valve is 
not made to decrease, the amount of exhaust gas which passes the catalyst for exhaust gas clarification can 
be decreased effectively. 

[0026] In the control unit of the internal combustion engine which controlled one [ at least ] bulb open 
property of an inlet valve and an exhaust valve at the time of engine slowdown operation according to 
invention according to claim 1 1 The catalyst for exhaust gas clarification is arranged in an engine flueway. 
At the time of engine slowdown operation While forbidding activation of a fuel cut, the control unit of the 
internal combustion engine characterized by controlling one [ at least ] bulb open property of an inlet valve 
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and #n exhaust valve so that the inhalation air content inhaled in a cylinder decreases is offered. 
[0027] In the control unit of an internal combustion engine according to claim 1 1 If a fuel cut is performed 
when the exhaust gas clarification catalyst has been arranged in an engine flueway When the gas which does 
not contain a fuel passes a catalyst, a catalyst deteriorates. If activation of a fuel cut is forbidden and 
comparatively a lot of fuels are injected, in order for fuel consumption to get worse and to control 
aggravation of fuel consumption on the other hand, even if it injects a comparatively little fuel The exhaust 
gas which passes a catalyst is Lean comparatively, and an example is taken by a catalyst deteriorating like 
the case where a fuel cut is performed when there are comparatively many amounts of exhaust gas. At the 
time of engine slowdown operation While activation of a fiiel cut is forbidden and a suitable comparatively 
little fuel is injected, one [ at least ] bulb open property of an inlet valve and an exhaust valve is controlled 
so that the amount of exhaust gas which passes the catalyst for exhaust gas clarification in connection with 
the inhalation air content inhaled in a cylinder decreasing decreases. Therefore, activation of a fuel cut is not 
forbidden, but while controlling that fuel consumption gets worse in connection with comparatively a lot of 
fuels being injected, it can control that a catalyst deteriorates in connection with Lean's exhaust gas passing 
the catalyst for exhaust gas clarification so much comparatively. 

[0028] When it is beyond the value as which the engine slowdown demand was determined beforehand 
according to invention according to claim 12 One [ at least ] bulb open property of an inlet valve and an 
exhaust valve is controlled so that the inhalation air content inhaled in a cylinder increases. When an engine 
slowdown demand is smaller than the value defined beforehand The control unit of the internal combustion 
engine according to claim 1 1 characterized by controlling one [ at least ] bulb open property of an inlet 
valve and an exhaust valve so that the inhalation air content inhaled in a cylinder decreases is offered. 
[0029] When it is beyond the value as which the engine slowdown demand was determined beforehand, one 
[ at least ] bulb open property of an inlet valve and an exhaust valve is controlled by the control unit of an 
internal combustion engine according to claim 12 so that the inhalation air content inhaled in a cylinder 
increases. Therefore, when it is beyond the value as which the engine slowdown demand was determined 
beforehand, the effectiveness of engine brake can be heightened compared with the case where the 
inhalation air content inhaled in a cylinder is not made to increase. Furthermore, when an engine slowdown 
demand is smaller than the value defined beforehand, one [ at least ] bulb open property of an inlet valve 
and an exhaust valve is controlled so that the inhalation air content inhaled in a cylinder decreases. 
Therefore, when an engine slowdown demand is smaller than the value defined beforehand, oil consumption 
can be controlled compared with the case where the inhalation air content inhaled in a cylinder is not made 
to decrease. 
[0030] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using an 
accompanying drawing. 

[003 1 ] They are detail drawing, such as an inhalation-of-air system of the control unit of the internal 
combustion engine which showed drawing 1 in the outline block diagram of the first operation gestalt of the 
control unit of the internal combustion engine of this invention, and showed drawing 2 to drawing 1 . In 
drawing 1 and drawing 2 , a cam for a cam for an inlet valve and 3 to open and close an exhaust valve, and 
for an internal combustion engine and 2 make an inlet valve, as for 4, opening and closing [ 1 ] and 5 to 
make an exhaust valve opening and closing, the cam shaft with which 6 is supporting the cam 4 for inlet 
valves, and 7 are cam shafts which are supporting the cam 5 for exhaust valves. Drawing 3 is the detail 
drawing of the cam for inlet valves shown in drawing 1 , and a cam shaft. As shown in drawing 3 , the cam 
profile of the cam 4 of this operation gestalt is changing in the direction of a cam-shaft medial-axis line, that 
is, the cam 4 of this operation gestalt — the nose at the left end of drawing 3 — height - a right end nose — it 
is larger than height. Namely, as for the amount of valve lifts of the inlet valve 2 of this operation gestalt, the 
direction when the valve lifter is in contact with the right end of a cam 4 becomes small rather than the time 
of the valve lifter being in contact with the left end of a cam 4. 

[0032] In order that return, the combustion chamber where 8 was formed in the cylinder, and 8 f may change 
a piston into explanation of drawing 1 and drawing 2 and 9 may change the amount of valve lifts, it is the 
amount modification equipment of valve lifts for moving a cam 4 in the direction of a cam-shaft medial-axis 
line to an inlet valve 2. That is, by operating the amount modification equipment 9 of valve lifts, in the left 
end ( drawing 3 ) of a cam 4, a cam 4 and a valve lifter can be contacted or a cam 4 and a valve lifter can be 
contacted in the right end ( drawing 3 ) of a cam 4. When the amount of valve lifts of an inlet valve 2 is 
changed by the amount modification equipment 9 of valve lifts, the opening area of an inlet valve 2 will be 
changed in connection with it. In the inlet valve 2 of this operation gestalt, the opening area of an inlet valve 
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2 increases as the amount of valve lifts is increased. A driver for 10 to drive the amount modification 
equipment 9 of valve lifts and 1 1 are the closing motion timing shifters for shifting the closing motion 
timing of an inlet valve, without changing the valve-opening period of an inlet valve 2. That is, by operating 
the closing motion timing shifter 1 1 , the closing motion timing of an inlet valve 2 can be shifted to a tooth- 
lead-angle side, or can be shifted to an angle-of-delay side. 12 is an oil control valve which controls the oil 
pressure for operating the closing motion timing shifter 1 1 . In addition, both amount modification 
equipment 9 of valve lifts and closing motion timing shifter 1 1 will be contained in the adjustable valve gear 
in this operation gestalt. 

[0033] A sensor for an oil pan mechanism and 15 to detect a fuel injection valve, and for a crankshaft and 14 
detect the amount of valve lifts and closing motion timing shift amount of an inlet valve 2 in 13, as for 16 
and 1 7 are the sensors for detecting an engine rotational frequency. An inhalation sky atmospheric 
temperature sensor for a cooling coolant temperature sensor for a pressure-of-induction-pipe sensor for 1 8 to 
detect the pressure in the inlet pipe which supplies inhalation air in a cylinder, and 1 9 to detect an air flow 
meter, and for 20 detect the temperature of internal combustion engine cooling water, and 2 1 to detect the 
temperature in the inlet pipe of the inhalation air supplied in a cylinder, and 22 are ECUs (electronic 
control). The throttle valve by which a surge tank changes an inlet pipe and 53 and an opening is made, as 
for a cylinder, and 51 and 52, for 50 to change 54 regardless of [ an ignition plug and 56 ] an accelerator 
pedal opening as for an exhaust pipe and 55, and 57 are catalysts for exhaust gas clarification arranged in an 
exhaust pipe 54. 

[0034] Drawing 4 is detail drawing, such as the amount modification equipment of valve lifts shown in 
drawing 1 . In drawing 4 , a coil for the magnetic substance with which 30 was connected with the cam shaft 
6 for inlet valves, and 31 to energize the magnetic substance 30 on left-hand side, and 32 are the 
compression spring for energizing the magnetic substance 30 on right-hand side. The amount which a cam 4 
and a cam shaft 6 move to left-hand side increases, and the amount of valve lifts of an inlet valve 2 is made 
to decrease as the amount of energization to a coil 3 1 is increased. 

[0035] Drawing 5 is drawing having shown signs that the amount of valve lifts of an inlet valve changed in 
connection with the amount modification equipment of valve lifts operating. The amount of valve lifts of an 
inlet valve 2 is made to increase as are shown in drawing 5 and the amount of energization to a coil 3 1 
decreases (a continuous line -> broken line -> alternate long and short dash line). Moreover, it is made to 
also change the valve-opening period of an inlet valve 2 with this operation gestalt in connection with the 
amount modification equipment 9 of valve lifts operating. That is, it is made to also change the working 
angle of an inlet valve 2. The working angle of an inlet valve 2 is made to increase to a detail in connection 
with the amount of valve lifts of an inlet valve 2 being made to increase (a continuous line -> broken line -> 
alternate long and short dash line). Furthermore, it is made to also change the timing from which the amount 
of valve lifts of an inlet valve 2 serves as a peak with this operation gestalt in connection with the amount 
modification equipment 9 of valve lifts operating. In connection with the amount of valve lifts of an inlet 
valve 2 being made to increase, the timing from which the amount of valve lifts of an inlet valve 2 serves as 
a peak carries out the angle of delay to a detail (a continuous line -> broken line -> alternate long and short 
dash line). 

[0036] Drawing 6 is detail drawing, such as a closing motion timing shifter shown in drawing 1 . In drawing 
6 , an angle-of-delay side cut way for a tooth-lead-angle side cut way for 40 to shift the closing motion 
timing of an inlet valve 2 to a tooth-lead-angle side and 41 to shift the closing motion timing of an inlet 
valve 2 to an angle-of-delay side and 42 are lubricating oil pumps. The closing motion timing of an inlet 
valve 2 is made to shift to a tooth-lead-angle side as the oil pressure in the tooth-lead-angle side cut way 40 
is increased. That is, the revolution phase of the cam shaft 6 to a crankshaft 13 carries out a tooth lead angle. 
On the other hand, the closing motion timing of an inlet valve 2 is made to shift to an angle-of-delay side as 
the oil pressure of the angle-of-delay side cut way 41 is increased. That is, the revolution phase of the cam 
shaft 6 to a, crankshaft 1 3 carries out the angle of delay. 

[0037] Drawing 7 is drawing having shown signs that the closing motion timing of an inlet valve shifted in 
connection with a closing motion timing shifter operating. The closing motion timing of an inlet valve 2 is 
shifted to a tooth-lead-angle side as are shown in drawing 7 and the oil pressure in the tooth-lead-angle side 
cut way 40 is increased (a continuous line -> broken line -> alternate long and short dash line). At this time, 
the valve-opening period of an inlet valve 2 is not changed, that is, the die length of the period which the 
inlet valve 2 is opening is not changed. 

[0038] In this operation gestalt mentioned above, if the valve-opening period of an inlet valve 2, the amount 
of valve lifts, and a working angle are made to increase at the time of engine slowdown operation, the 
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stanjdup of inlet-pipe negative pressure will be brought forward, and the effectiveness of engine brake will 
be heightened. However, if the event of the amount of valve lifts of an inlet valve 2 becoming a peak is not 
set as suitable timing even if the valve-opening period of an inlet valve 2, the amount of valve lifts, and a 
working angle are made to increase at the time of engine slowdown operation, the standup of inlet-pipe 
negative pressure cannot be effectively brought forward, and effectiveness of engine brake cannot be 
heightened. So, in order to heighten the .effectiveness of engine brake rather than the case where the bulb 
open property of an inlet valve 2 is controlled at the time of engine slowdown operation, without taking into 
consideration the event of the amount of valve lifts of an inlet valve 2 becoming a peak, the bulb open 
property of an inlet valve 2 is controlled by this operation gestalt to mention later. 

[0039] Drawing 8 is the flow chart which showed the bulb open property control approach of the inlet valve 
of the first operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 8 , it will be judged whether in step 100, the fuel with which the opening of 
whether it is in an idle-on condition and is during a fuel cut and an accelerator pedal (not shown) that is, is 
zero, and is injected from a fuel injection valve 15 is cut first. It progresses to step 101 at the time of YES, 
and since it is not necessary to heighten the effectiveness of engine brake at the time of NO, i.e., when for 
the fuel to be injected, this routine is ended. 

[0040] At step 101, the cam profile of the cam 4 for inlet- valve actuation is set up as a small cam, and it is 
judged whether the opening of a throttle valve 56 is full admission. That is, as the bulb open property of an 
inlet valve 2 shows drawing 5 as a continuous line, it is set up, and it is judged whether the opening of a 
throttle valve 56 is full admission. It progresses to step 102 at the time of YES, and this routine is ended at 
the time of NO. It is judged at step 102 whether an engine slowdown demand is large. Although it is judged 
based on the variation of an accelerator pedal opening whether an engine slowdown demand is large, it is 
also possible to judge whether an engine slowdown demand is large with other operation gestalten equipped 
with the brake sensor based on brake treading strength. It progresses to step 103 at the time of YES, and at 
the time of NO, since it is not necessary to heighten the effectiveness of engine brake, this routine is ended. 
[0041] At step 103, the cam profile of the cam 4 for inlet- valve actuation is set up as a large cam. That is, it 
is set up as the bulb open property of an inlet valve 2 shows drawing 5 with a broken line or an alternate 
long and short dash line, and the amount of valve lifts and working angle of an inlet valve 2 are enlarged. In 
that case, when the passing speed of piston 8' becomes the fastest, the bulb open property of an inlet valve 2 
is set up so that the amount of valve lifts of an inlet valve 2 may become a peak mostly. 
[0042] Drawing 9 is drawing having compared and shown the case where it was set up as the case where the 
cam profile of the cam for inlet- valve actuation is set up as a small cam, and a large cam. As shown in the 
drawing 9 upside, when the cam profile of the cam 4 for inlet- valve actuation is set up as a small cam, an 
inlet valve 2 opens before an inhalation-of-air top dead center (TDC), and is closed before the event of the 
passing speed of piston 8* becoming the fastest. Therefore, when the cam profile of the cam 4 for inlet-valve 
actuation is set up as a small cam and the amount of valve lifts of an inlet valve 2 becomes a peak, it is set 
quite to the front rather than the event of the passing speed of piston 8 f becoming the fastest. On the other 
hand, if step 103 of drawing 8 is performed and the cam profile of the cam 4 for inlet- valve actuation is set 
up as a large cam as shown in the drawing 9 bottom, an inlet valve 2 will open before an inhalation-of-air 
top dead center, and will be closed after an inhalation-of-air bottom dead point (BDC). When the amount of 
valve lifts of an inlet valve 2 becomes a peak at this time, when the passing speed of piston 8' becomes the 
fastest, it is made mostly in agreement. 

[0043] According to this operation gestalt, in step 103 of drawing 8 , when the passing speed of piston 8' 
becomes the fastest mostly, the bulb open property of an inlet valve 2 is controlled by the detail so that the 
amount of valve lifts of an inlet valve 2 becomes a peak, so that the amount of valve lifts of an inlet valve 2 
becomes a peak, when whenever [ crank angle ] becomes the value defined beforehand. Therefore, the 
effectiveness of engine brake can be heightened rather than the case where the bulb open property of an inlet 
valve 2 is controlled at the time of engine slowdown operation, without taking into consideration the event 
of the amount of valve lifts of an inlet valve 2 becoming a peak. 

[0044] That is, when according to this operation gestalt an engine slowdown demand is large and whenever 
[ crank angle ] becomes the value defined beforehand in step 103, when the passing speed of piston 8' 
becomes the fastest mostly, the bulb open property of an inlet valve 2 is controlled by the detail so that the 
amount of valve lifts of an inlet valve 2 becomes a peak. On the other hand, when an engine slowdown 
demand is small and whenever [ crank angle ] becomes values other than the value defined beforehand as 
shown in the drawing 9 upside, when the passing speed of piston 8' does not become the fastest, the bulb 
open property of an inlet valve 2 is controlled by the detail so that the amount of valve lifts of an inlet valve 
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2 bepomes a peak. Therefore, the effectiveness of engine brake can be heightened rather than the case where 
the bulb open property of an inlet valve 2 is controlled, without taking into consideration the magnitude of 
the event of the amount of valve lifts of an inlet valve 2 becoming a peak, and an engine slowdown demand. 

[0045] Moreover, in order to heighten the effectiveness of engine brake, the opening of a throttle valve 56 is 
not made to increase, but the amount of valve lifts and working angle of an inlet valve 2 are made to 
increase in step 1 03 with this operation gestalt. Therefore, rather than the case where the opening of a 
throttle valve 56 is made to increase, the standup of inlet-pipe negative pressure can be made quick, and the 
effectiveness of engine brake can be heightened. 

[0046] Although the bulb open property of an inlet valve 2 is controlled by the operation gestalt mentioned 
above so that the amount of valve lifts of an inlet valve 2 becomes a peak when the passing speed of piston 
8 f becomes the fastest mostly in step 1 03 of drawing 8 In the step which serves as instead of [ of step 1 03 ] 
in the modification of this operation gestalt Only the time amount which is [ whenever / crank angle ] 
equivalent to 30 degrees from the piston fastest event from which the passing speed of piston 8 ! serves as the 
fastest from the last event The bulb open property of an inlet valve 2 is controlled so that the amount of 
valve lifts of an inlet valve 2 becomes a peak at a certain event during the period of a next event only in the 
time amount which is [ whenever / crank angle ] equivalent to 30 degrees from the piston fastest event. This 
modification can also raise the effectiveness of engine brake as well as [ almost ] the first operation gestalt. 
[0047] Hereafter, the second operation gestalt of the control unit of the internal combustion engine of this 
invention is explained. The configuration of this operation gestalt is the same as the configuration of the first 
operation gestalt shown in drawing 1 R> 1 - drawing 7 almost. Drawing 10 is the flow chart which showed 
the bulb open property control approach of the inlet valve of the second operation gestalt. This routine is 
performed at intervals of predetermined time like the first operation gestalt. If this routine is started as 
shown in drawing 10 , in step 1 00, it will be first judged like the first operation gestalt whether it is in an 
idle-on condition and is during a fuel cut. It progresses to step 101 at the time of YES, and this routine is 
ended at the time of NO. 

[0048] At step 101, like the first operation gestalt, the cam profile of the cam 4 for inlet-valve actuation is 
set up as a small cam, and it is judged whether the opening of a throttle valve 56 is full admission. It 
progresses to step 102 at the time of YES, and this routine is ended at the time of NO. At step 102, it is 
judged whether an engine slowdown demand is large like the first operation gestalt. It progresses to step 103 
at the time of YES, and this routine is ended at the time of NO. At step 103, the cam profile of the cam 4 for 
inlet-valve actuation is set up as a large cam. That is, it is set up as the bulb open property of an inlet valve 2 
shows drawing 5 with a broken line or an alternate long and short dash line, and the amount of valve lifts 
and working angle of an inlet valve 2 are enlarged. Subsequently, at step 200, when the passing speed of 
piston 8' becomes the fastest, the bulb open property of an inlet valve 2 is set up so that the amount of valve 
lifts of an inlet valve 2 may become a peak mostly. 

[0049] That is, with the first operation gestalt, if the cam profile of the cam 4 for inlet-valve actuation is 
switched to a large cam from a small cam in step 103 of drawing 8 , when the passing speed of piston 8 1 
becomes the fastest, the phase of a large cam is beforehand set up so that the amount of valve lifts of an inlet 
valve 2 may become a peak mostly. On the other hand, when the passing speed of piston 8 1 becomes the 
fastest, the phase of a large cam is not set up so that the amount of valve lifts of an inlet valve 2 may become 
a peak mostly, but when the phase of a large cam is changed by the closing motion timing shifter 1 1 , in step 
200 of drawing 1 0 , the event of the amount of valve lifts of the event of the passing speed of piston 8 1 
becoming the fastest and an inlet valve 2 becoming a peak is made mostly in agreement with this operation 
gestalt. 

[0050] Also according to this operation gestalt, the almost same effectiveness as the first operation gestalt 

can be done so. Although the event of the amount of valve lifts of the event of the passing speed of piston 8' 

becoming the fastest mostly in step 200 of drawing 10 and an inlet valve 2 becoming a peak is made mostly 

in agreement with the second operation: gestalt In the step which serves as instead of [ of step 200 ] in the 

modification of this operation gestalt Only the time amount which is [ whenever / crank angle ] equivalent to 

30 degrees from the piston fastest event from which the passing speed of piston 8 1 serves as the fastest from 

the last event The phase of a large cam is changed so that the amount of valve lifts of an inlet valve 2 may 

become a peak at a certain event during the period of a next event only in the time amount which is 

[ whenever / crank angle ] equivalent to 30 degrees from the piston fastest event. This modification can also 

raise the effectiveness of engine brake as well as [ almost ] the second operation gestalt. 

[0051] Hereafter, the third operation gestalt of the control unit of the internal combustion engine of this 
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invention is explained. The configuration of this operation gestalt is the same as the configuration of the first 
operation gestalt shown in drawing 1 R> 1 - drawing 7 almost. Drawing 1 1 is the flow chart which showed 
the bulb open property control approach of the inlet valve of the third operation gestalt. This routine is 
performed at intervals of predetermined time like the first operation gestalt. If this routine is started as 
shown in drawing 1 1 , in step 1 00, it will be first judged like the first operation gestalt whether it is in an 
idle-on condition and is during a fuel cut. It progresses to step 101 at the time of YES, and this routine is 
ended at the time of NO. 

[0052] At step 101, like the first operation gestalt, the cam profile of the cam 4 for inlet- valve actuation is 
set up as a small cam, and it is judged whether the opening of a throttle valve 56 is full admission. It 
progresses to step 102 at the time of YES, and this routine is ended at the time of NO. At step 102, it is 
judged whether an engine slowdown demand is large like the first operation gestalt. It progresses to step 103 
at the time of YES, and progresses to step 300 at the time of NO. At step 103, the cam profile of the cam 4 
for inlet- valve actuation is set up as a large cam like the second operation gestalt. That is, it is set up as the 
bulb open property of an inlet valve 2 shows drawing 5 with a broken line or an alternate long and short 
dash line, and the amount of valve lifts and working angle of an inlet valve 2 are enlarged. Subsequently, at 
step 200, like the second operation gestalt, when the passing speed of piston 8 ? becomes the fastest, the bulb 
open property of an inlet valve 2 is set up so that the amount of valve lifts of an inlet valve 2 may become a 
peak mostly. 

[0053] At step 300, it is judged whether an engine slowdown demand is whenever [ middle ]. It progresses 
to step 301 at the time of YES, and there is nothing at the time of NO, i.e., an engine slowdown demand, or 
this routine is ended when small. At step 301, the cam profile of the cam 4 for inlet- valve actuation is set up 
as a large cam like step 103. Subsequently, at step 302, although the event of the amount of valve lifts of the 
event of the passing speed of piston 8' becoming the fastest and an inlet valve 2 becoming a peak is not 
made in agreement, the bulb open property of an inlet valve 2 is set up so that the event of the amount of 
valve lifts of the event of the passing speed of piston 8 ! becoming the fastest and an inlet valve 2 becoming a 
peak may draw near. 

[0054] According to this operation gestalt, the almost same effectiveness as the first operation gestalt can be 
done so. Furthermore, according to this operation gestalt, since step 200 and step 302 are used properly, the 
optimal brake performance can be demonstrated according to the magnitude of an engine slowdown 
demand. Although the event of the amount of valve lifts of the event of the passing speed of piston 8 f 
becoming the fastest mostly in step 200 of drawing 1 1 and an inlet valve 2 becoming a peak is made mostly 
in agreement with the third operation gestalt In the step which serves as instead of [ of step 302 ] in the 
modification of this operation gestalt Only the time amount which is [ whenever / crank angle ] equivalent to 
1 5 degrees from the piston fastest event from which the passing speed of piston 8' serves as the fastest from 
the last event The phase of a large cam is changed so that the amount of valve lifts of an inlet valve 2 may 
become a peak at a certain event during the period of a next event only in the time amount which is 
[ whenever / crank angle ] equivalent to 1 5 degrees from the piston fastest event. 

[0055] Although the bulb open property of an inlet valve 2 is furthermore set up with the third operation 
gestalt so that the event of the amount of valve lifts of the event of the passing speed of piston 8' becoming 
the fastest in step 302 of drawing 1 1 and an inlet valve 2 becoming a peak may draw near In the step which 
serves as instead of [ of step 302 ] in the modification of this operation gestalt Only the time amount which 
is [ whenever / crank angle ] equivalent to 30 degrees from the piston fastest event from which the passing 
speed of piston 8' serves as the fastest from the last event Only the time amount which is [ whenever / crank 
angle ] equivalent to 1 5 degrees from the piston fastest event A certain event during the period of the last 
event, Only the time amount which is [ whenever / crank angle ] equivalent to 1 5 degrees from the piston 
fastest event or from a next event The phase of a large cam is changed so that the amount of valve lifts of an 
inlet valve 2 may become a peak at a certain event during the period of a next event only in the time amount 
which is [ whenever / crank angle ] equivalent to 30 degrees from the piston fastest event. This modification 
can also raise the effectiveness of engine brake as well as [ almost ] the second operation gestalt. 
[0056] Hereafter, the fourth operation gestalt of the control unit of the internal combustion engine of this 
invention is explained. The configuration of this operation gestalt is the same as the configuration of the first 
operation gestalt shown in drawing 1 R> 1 - drawing 7 almost. Drawing 12 is the flow chart which showed 
the bulb open property control approach of the inlet valve of the fourth operation gestalt. This routine is 
performed at intervals of predetermined time. If this routine is started as shown in drawing 12 , it will be 
judged whether in step 400, the fuel with which the opening of whether it is in an idle-on condition and is 
during a fuel cut and an accelerator pedal that is, is zero, and is injected from a fuel injection valve 15 is cut 
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first. It progresses to step 401 at the time of YES, and this routine is ended at the time of NO. 
[0057] At step 401, it is judged whether the cam profile of the cam 4 for inlet-valve actuation is set up as a 
large cam. That is, it is judged whether it is set up as the bulb open property of an inlet valve 2 shows 
drawing 5 with a broken line or an alternate long and short dash line. It progresses to step 402 at the time of 
YES, and this routine is ended at the time of NO, It is judged at step 402 whether there is any engine 
slowdown demand. Although it is judged based on the variation of an accelerator pedal opening whether 
there is any engine slowdown demand, it is also possible to judge whether there is any engine slowdown 
demand based on brake treading strength with other operation gestalten equipped with the brake sensor. It 
progresses to step 103 at the time of YES, i.e., when there is no engine slowdown demand, and this routine 
is ended at the time of NO, i.e., when there is an engine slowdown demand. 

[0058] At step 403, the cam profile of the cam 4 for inlet-valve actuation is set up as a small cam. That is, it 
is set up as the bulb open property of an inlet valve 2 shows drawing 5 as a continuous line, and the amount 
of valve lifts and working angle of an inlet valve 2 are made small. Consequently, the inhalation air content 
inhaled in a cylinder 50 is made to decrease, and inlet-pipe negative pressure is made to decrease. 
[0059] Even if it is during the engine slowdown fuel cut judged to be YES in step 400 according to this 
operation gestalt When an engine slowdown demand is judged to be YES in step 402 smaller than the value 
defined beforehand An engine slowdown demand is beyond the value defined beforehand, and in step 403, 
the bulb open property of an inlet valve 2 is controlled so that the inhalation air content inhaled in a cylinder 
50 decreases compared with the time of being judged as NO in step 402. That is, when an engine slowdown 
demand is smaller than the value defined beforehand, the bulb open property of an inlet valve 2 is controlled 
so that inlet-pipe negative pressure becomes small in connection with the inhalation air content inhaled in a 
cylinder 50 decreasing compared with the time of an engine slowdown demand being beyond the value 
defined beforehand. Therefore, oil consumption can be controlled when an engine demand load is smaller 
than the case where the bulb open property of an inlet valve 2 is uniformly controlled at the time of engine 
slowdown operation, without taking the magnitude of an engine slowdown demand into consideration. 
[0060] that is, when according to this operation gestalt it is beyond the value as which the engine slowdown 
demand was determined beforehand and judged as NO in step 402 Although the effectiveness of engine 
brake is heightened by making the amount of valve lifts and working angle of an inlet valve 2 increase in a 
non-illustrated step so that the inhalation air content inhaled in a cylinder 50 may increase When an engine 
slowdown demand is judged to be YES in step 402 smaller than the value defined beforehand, in step 403, 
the bulb open property of an inlet valve 2 is controlled so that the inhalation air content inhaled in a cylinder 
50 decreases. Therefore, oil consumption can be controlled when an engine demand load is smaller than the 
case where the bulb open property of an inlet valve is uniformly controlled at the time of engine slowdown 
operation, without taking the magnitude of an engine slowdown demand into consideration. 
[0061] Moreover, when an engine slowdown demand is judged to be YES in step 402 smaller than the value 
defined beforehand according to this operation gestalt, the inhalation air content inhaled in a cylinder 50 is 
made to decrease by decreasing the working angle and the amount of valve lifts of an inlet valve 2 in step 
403. Therefore, when an engine slowdown demand is smaller than the value defined beforehand, the 
inhalation air content inhaled in a cylinder 50 can be effectively decreased rather than the case where the 
working angle and the amount of valve lifts of an inlet valve 2 are not made to decrease. 
[0062] Hereafter, the fifth operation gestalt of the control unit of the internal combustion engine of this 
invention is explained. The configuration of this operation gestalt is the same as the configuration of the first 
operation gestalt shown in drawing 1 R> 1 - drawing 7 almost. Drawing 13 is the flow chart which showed 
the bulb open property control approach of the inlet valve of the fifth operation gestalt. This routine is 
performed at intervals of predetermined time like the fourth operation gestalt. If this routine is started as 
shown in drawing 1 3 , in step 400, it will be first judged like the fourth operation gestalt whether it is in an 
idle-on condition and is during a fuel cut. It progresses to step 401 at the time of YES, and this routine is 
ended at the time of NO. 

[0063] At step 401, it is judged like the fourth operation gestalt whether the cam profile of the cam 4 for 
inlet-valve actuation is set up as a large cam. It progresses to step 402 at the time of YES, and this routine is 
ended at the time of NO. At step 402, it is judged whether there is any engine slowdown demand like the 
fourth operation gestalt. It progresses to step 103 at the time of YES, i.e., when there is no engine slowdown 
demand, and this routine is ended at the time of NO, i.e., when there is an engine slowdown demand. At step 
403, the cam profile of the cam 4 for inlet- valve actuation is set up as a small cam like the fourth operation 
gestalt. That is, it is set up as the bulb open property of an inlet valve 2 shows drawing 5 as a continuous 
line, and the amount of valve lifts and working angle of an inlet valve 2 are made small. Consequently, the 
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inhalation air content inhaled in a cylinder 50 is made to decrease, and inlet-pipe negative pressure is made 
to decrease. 

[0064] Subsequently, at step 500, the phase of the valve-opening period of an inlet valve 2 carries out a 
tooth lead angle. Drawing 14 is drawing having shown the valve timing of the inlet valve after the phase of 
the valve-opening period of an inlet valve carries out a tooth lead angle, and an exhaust valve. The amount 
of bulb overlap of an inlet valve 2 and an exhaust valve 3 is made to increase, when the phase of the valve- 
opening period of an inlet valve 2 carries out a tooth lead angle in step 500 of drawing 13 as shown in 
drawing 14 . Consequently, the inhalation air content inhaled in a cylinder 50 is made to decrease further, 
and inlet-pipe negative pressure is made to decrease further. 

[0065] According to this operation gestalt, the same effectiveness as the fourth operation gestalt can be done 
so, and when an engine demand load is still smaller, oil consumption can be controlled rather than the fourth 
operation gestalt. 

[0066] Hereafter, the sixth operation gestalt of the control unit of the internal combustion engine of this 
invention is explained. The configuration of this operation gestalt is the same as the configuration of the first 
operation gestalt shown in drawing 1 R> 1 - drawing 7 almost. Drawing 1 5 is the flow chart which showed 
the bulb open property control approach of the inlet valve of the sixth operation gestalt, and an exhaust 
valve. This routine is performed at intervals of predetermined time like the fourth operation gestalt. If this 
routine is started as shown in drawing 15 , in step 400, it will be first judged like the fourth operation gestalt 
whether it is in an idle-on condition and is during a fuel cut. It progresses to step 401 at the time of YES, 
and this routine is ended at the time of NO. 

[0067] At step 401, it is judged like the fourth operation gestalt whether the cam profile of the cam 4 for 
inlet- valve actuation is set up as a large cam. It progresses to step 402 at the time of YES, and this routine is 
ended at the time of NO. At step 402, it is judged whether there is any engine slowdown demand like the 
fourth operation gestalt. It progresses to step 103 at the time of YES, i.e., when there is no engine slowdown 
demand, and this routine is ended at the time of NO, i.e., when there is an engine slowdown demand. At step 
403, the cam profile of the cam 4 for inlet- valve actuation is set up as a small cam like the fourth operation 
gestalt. That is, it is set up as the bulb open property of an inlet valve 2 shows drawing 5 as a continuous 
line, and the amount of valve lifts and working angle of an inlet valve 2 are made small. Consequently, the 
inhalation air content inhaled in a cylinder 50 is made to decrease, and inlet-pipe negative pressure is made 
to decrease. 

[0068] Subsequently, at step 500, the phase of the valve-opening period of an inlet valve 2 carries out a 
tooth lead angle like the fifth operation gestalt. Consequently, the amount of bulb overlap of an inlet valve 2 
and an exhaust valve 3 is made to increase, the inhalation air content inhaled in a cylinder 50 is made to 
decrease further, and inlet-pipe negative pressure is made to decrease further. Subsequently, at step 600, the 
phase of the valve-opening period of an exhaust valve 3 carries out the angle of delay. Consequently, the 
amount of bulb overlap of an inlet valve 2 and an exhaust valve 3 is made to increase further, the inhalation 
air content inhaled in a cylinder 50 is made to decrease further, and inlet-pipe negative pressure is made to 
decrease further. Drawing 16 is drawing in which it was shown after carrying out the angle of delay before 
the phase of the valve-opening period of an exhaust valve carries out the angle of delay. If the phase of the 
valve-opening period of an exhaust valve 2 carries out the angle of delay in step 600 of drawing 15 as shown 
in the drawing 16 bottom although the amount of bulb overlap of an inlet valve 2 and an exhaust valve 3 is 
comparatively small before the phase of the valve-opening period of an exhaust valve 2 carries out the angle 
of delay in step 600 of drawing 1 5 as shown in the drawing 16 upside, the amount of bulb overlap of an inlet 
valve 2 and an exhaust valve 3 will become comparatively large. Consequently, the inhalation air content 
inhaled in a cylinder 50 is made to decrease further, and inlet-pipe negative pressure is made to decrease 
further. 

[0069] According to this operation gestalt, the same effectiveness as the fourth operation gestalt can be done 
so, and when an engine demand load is still smaller, oil consumption can be controlled rather than the fifth 
operation gestalt. 

[0070] Hereafter, the seventh operation gestalt of the control unit of the internal combustion engine of this 
invention is explained. The configuration of this operation gestalt is the same as the configuration of the first 
operation gestalt shown in drawing 1 R> 1 - drawing 7 almost. With the fourth to sixth operation gestalt 
mentioned above, in step 402 [ whether an engine slowdown demand is small and ] Or when there is 
nothing, in step 403, the cam profile of the cam 4 for inlet- valve actuation is set up as a small cam. Although 
control is not performed especially when it is judged that there is an engine slowdown demand in step 402, 
with the seventh operation gestalt When it is judged that an engine slowdown demand is whenever 
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[ middle ] in step 402 and the same step, while the cam profile of the cam 4 for inlet- valve actuation is set up 
as a small cam in a non-illustrated step When the passing speed of piston 8' becomes the fastest, the bulb 
open property of an inlet valve 2 is set up so that the amount of valve lifts of an inlet valve 2 may become a 
peak mostly. 

[0071] When the passing speed of a piston becomes the fastest, drawing 17 is drawing having shown the 
valve timing of an inlet valve when the bulb open property of an inlet valve is set up so that the amount of 
valve lifts of an inlet valve may become a peak mostly, and an exhaust valve, while the cam profile of the 
cam for inlet- valve actuation is set up as a small cam. When there is an engine slowdown demand of 
whenever [ middle ] by performing control as shown in drawing 17 , the effectiveness of engine brake can 
be heightened promptly. 

[0072] Hereafter, the eighth operation gestalt of the control unit of the internal combustion engine of this 
invention is explained. The configuration of this operation gestalt is the same as the configuration of the first 
operation gestalt shown in drawing 1 R> 1 - drawing 7 almost. Drawing 1 8 is the flow chart which showed 
the catalyst de-activation inhibitory-control approach of the eighth operation gestalt. This routine is 
performed at intervals of predetermined time. If this routine is started as shown in drawing 1 8 , in step 700, 
it will be judged first whether the temperature of the catalyst 57 for exhaust gas clarification is high. It 
progresses to step 701 at the time of YES, and judges that a catalyst 57 does not deteriorate so much even if 
Lean exhaust gas passes a catalyst 57 at the time of NO, i.e., when the temperature of the catalyst 57 for 
exhaust gas clarification is comparatively low, and this routine is ended. 

[0073] It is judged at step 701 whether there is any engine slowdown demand. It progresses to step 702 at 
the time of YES, and this routine is ended at the time of NO. It is judged at step 702 whether the opening of 
an accelerator pedal is zero. It progresses to step 703 at the time of YES, and this routine is ended at the time 
of NO. It is judged at step 703 whether the brake is operating or not. It progresses to step 704 at the time of 
YES, and progresses to step 707 at the time of NO. 

[0074] At step 704, the cam profile of the cam 4 for inlet-valve actuation is set up as a large cam. That is, it 
is set up as the bulb open property of an inlet valve 2 shows drawing 5 with a broken line or an alternate 
long and short dash line. Subsequently, at step 705, the opening of a throttle valve 56 is set up comparatively 
small. Subsequently, activation of a fuel cut is forbidden at step 706. That is, it is a time of it being judged 
that there is an engine slowdown demand in step 701 , and when it is judged that it got into the brake pedal in 
step 703, only required engine brake is secured by setting up the opening of a throttle valve 56 small in step 
705. On the other hand, since the cam profile of the cam 4 for inlet- valve actuation is set up as a large cam 
in step 704, a necessary minimum inhalation air content is secured to extent which does not carry out a 
flame failure. 

[0075] At step 707, it is judged whether they are a downward slope or a tail wind. Although a downward 
slope or a tail wind is detected based on the vehicle speed, it is also possible to detect a downward slope or a 
tail wind with other operation gestalten based on a gear location, a slowdown degree, a car-navigation 
system, etc. It progresses to step 704 at the time of YES, and progresses to step 708 at the time of NO. 
[0076] At step 708, the cam profile of the cam 4 for inlet-valve actuation is set up as a small cam. That is, it 
is set up as the bulb open property of an inlet valve 2 shows drawing 5 as a continuous line. Subsequently, at 
step 709, the opening of a throttle valve 56 is set up comparatively greatly. Subsequently, activation of a 
fuel cut is forbidden at step 710. That is, since activation of a fuel cut is forbidden in step 710, a fuel cut is 
performed and it is avoided that a catalyst 57 deteriorates in connection with the gas which does not contain 
a fuel passing a catalyst 57. Moreover, since the opening of a throttle valve 56 is set up comparatively 
greatly in step 709 while the cam profile of the cam 4 for inlet-valve actuation is set up as a small cam in 
step 708, the increment in inlet-pipe negative pressure is controlled, and aggravation of fuel consumption is 
controlled. 

[0077] When it is judged according to this operation gestalt that there is an engine slowdown demand in step 
701, while activation of a fuel cut is forbidden in step 710 and a suitable comparatively little fuel is injected, 
the bulb open property of an inlet valve 2 is controlled so that the amount of exhaust gas which passes the 
catalyst 57 for exhaust gas clarification in step 708 decreases, that is, when it is judged according to this 
operation gestalt that there is an engine slowdown demand in step 701 While activation of a fuel cut is 
forbidden in step 710 and a suitable comparatively little fuel is injected The bulb open property of an inlet 
valve 2 is controlled so that the amount of exhaust gas which passes the catalyst 57 for exhaust gas 
clarification in connection with the inhalation air content inhaled in a cylinder 50 in step 708 decreasing 
decreases. Therefore, activation of a fuel cut is not forbidden, but while controlling that fuel consumption 
gets worse in connection with comparatively a lot of fuels being injected, it can control that a catalyst 57 
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deteriorates in connection with Lean's exhaust gas passing the catalyst 57 for exhaust gas clarification so 
much comparatively. 

[0078] Moreover, according to this operation gestalt, the amount of exhaust gas which passes the catalyst 57 
for exhaust gas clarification is made to decrease by decreasing the working angle and the amount of valve 
lifts of an inlet valve 2 in step 708. Therefore, compared with the case where the working angle and the 
amount of valve lifts of an inlet valve 2 are not made to decrease, the amount of exhaust gas which passes 
the catalyst 57 for exhaust gas clarification can be decreased effectively. 

[0079] Furthermore, according to this operation gestalt, it is beyond the value as which the engine slowdown 
demand was determined beforehand, and when judged as YES in step 703 or step 707, the bulb open 
property of an inlet valve 2 is controlled so that the inhalation air content inhaled in a cylinder 50 in step 704 
increases. Therefore, when it is beyond the value as which the engine slowdown demand was determined 
beforehand, the effectiveness of engine brake can be heightened compared with the case where the 
inhalation air content inhaled in a cylinder 50 is not made to increase. On the other hand, when an engine 
slowdown demand is judged to be NO in step 707 smaller than the value defined beforehand, the bulb open 
property of an inlet valve 2 is controlled so that the inhalation air content inhaled in a cylinder 50 in step 708 
decreases. Therefore, when an engine slowdown demand is smaller than the value defined beforehand, oil 
consumption can be controlled compared with the case where the inhalation air content inhaled in a cylinder 
50 is not made to decrease. 

[0080] In addition, although the amount of valve lifts and working angle of an inlet valve 2 are changed with 
the operation gestalt mentioned above in order to change an inhalation air content, with other operation 
gestalten, in order to attain the object, only the amount of valve lifts of an inlet valve 2 may be changed, 
only the working angle of an inlet valve 2 may be changed, only the valve timing of an inlet valve 2 may be 
changed, and only the valve timing of an exhaust valve 3 may be changed. That is, this invention is 
applicable not only to an inlet valve but an exhaust valve. 

[0081] moreover ~ although the amount of valve lifts of an inlet valve 2, a working angle, and valve timing 
are changed by the amount modification equipment 9 of valve lifts with the operation gestalt mentioned 
above — other operation gestalten — electromagnetism — it is also possible to change the amount of valve 
lifts of an inlet valve 2 or an exhaust valve 3, a working angle, and valve timing with a driving gear. 
[0082] 

[Effect of the Invention] According to invention according to claim 1 to 3, the effectiveness of engine brake 
can be heightened rather than an internal combustion engines control device indicated by JP,5-1578,A by 
which the bulb open property of an inlet valve is controlled at the time of engine slowdown operation, 
without taking into consideration the event of the amount of valve lifts of an inlet valve becoming a peak. 
[0083] According to invention according to claim 4, the effectiveness of engine brake can be heightened 
rather than an internal combustion engine's control device indicated by JP,5-1578,A by which the bulb open 
property of an inlet valve is controlled, without taking into consideration the magnitude of the event of the 
amount of valve lifts of an inlet valve becoming a peak, and an engine slowdown demand. 
[0084] According to invention given in claims 5 and 6, oil consumption can be controlled when an engine 
demand load is smaller than an internal combustion engine's control unit indicated by JP,5-1578,A by which 
the bulb open property of an inlet valve : is uniformly controlled at the time of engine slowdown operation, 
without taking the magnitude of an engine slowdown demand into consideration. 

[0085] According to invention according to claim 7, oil consumption can be controlled when an engine 
demand load is smaller than an internal combustion engine's control unit indicated by JP,5-1578,A by which 
the bulb open property of an inlet valve is uniformly controlled at the time of engine slowdown operation, 
without taking the magnitude of an engine slowdown demand into consideration. 
[0086] When an engine slowdown demand is smaller than the value defined beforehand according to 
invention according to claim 8, the inhalation air content inhaled in a cylinder can be effectively decreased 
rather than the case where the working angle or the amount of valve lifts of an inlet valve is not made to 
decrease. 

[0087] According to invention according to claim 9, activation of a fuel cut is not forbidden, but while 
controlling that fuel consumption gets worse in connection with comparatively a lot of fuels being injected, 
it can control that a catalyst deteriorates in connection with Lean's exhaust gas passing the catalyst for 
exhaust gas clarification so much comparatively. 

[0088] According to invention according to claim 10, compared with the case where one [ at least ] working 
angle or amount of valve lifts of an inlet valve and an exhaust valve is not made to decrease, the amount of 
exhaust gas which passes the catalyst for exhaust gas clarification can be decreased effectively. 
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[0089] According to invention according to claim 11, activation of a fuel cut is not forbidden, but while 
controlling that fuel consumption gets worse in connection with comparatively a lot of fuels being injected, 
it can control that a catalyst deteriorates in connection with Lean's exhaust gas passing the catalyst for 
exhaust gas clarification so much comparatively. 

[0090] When it is beyond the value as which the engine slowdown demand was determined beforehand 
according to invention according to claim 12, the effectiveness of engine brake can be heightened compared 
with the case where the inhalation air content inhaled in a cylinder is not made to increase. Furthermore, 
when an engine slowdown demand is smaller than the value defined beforehand, oil consumption can be 
controlled compared with the case where the inhalation air content inhaled in a cylinder is not made to 
decrease. 



[Translation done.] 
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y hmzmpz j &z> z\ tz&Mt-Tz>m3tm9 izmm<D 

[0025] i o izmm<DftWMm<D®mmw-v 
;^U7 bm^mp^ a ^ z. hz^k> mm fiymt mm 
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^7*u y hm^mp^tLtb'bntj.^msizit^ mmfi 
^mtmmm^mmir^mmfixm^m^mizm.p^'tt 

[0026] m&m 1 1 izmmomjiiz ^tux, mmM 
Mwmmzf&mftRzsmmft<D'ptj.< £*>-y5<»n)i7 
m^^umt &<fc o \z LTzftmmmcDmmmmiz^ 
x, mmmmm^fHizmmfixmtmmm^mi,. m 
mmmm^iz^ BMfiy b<Dmi7&m±-tz>£& 
io t, mffiftiz&Ai*n&&A£mmt)m'p-Tz>£yizwi 
mirBasmmftwpts. < t %— ^(D^^ym^^mm 

[0027] m^m 1 1 izmm&ftmmm&fflfflmw'v 

aiHEfiftc^ h<Z)*ff*«*iI:SnT»iiifctt 

n^iat^M^xi^^t Set 5 cK^s^i 

^bfflft*^ ^r^fit-jlii IT L * 5 CO C#oTM« 

[0028] §i5jc?t i 2 tcteiScD^wtwckntf, ^r^M 

K A sn^RASMi^t^J: 3 tcK^S^ 
[0 0 2 9] 1 2 tBE«©rt*8«H<D«»SBT 



t 



I 
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[0 0 3 0] 

[0031] mi ittftm<Dtommw<DMn&m<DK-- 

*^T, l^jKWH. 2tt»«#, 3tt*ft*K 4tt 

5/^:7 K 7 liia^ffl* A 5 ^fi^LTV^* Ay t 
7hT^§o 0 3 HB 1 ^l&Ra#ffl* AS^A A 

Eisco^oy— x* s / x*s«k o t> 

A*;k7*U 7 hSte> /t;uyu 7^*^A4©£«tftL 
Tlf^i^ctDt), /^'J7^*«*A4©t«t»L 

[0 0 3 2] B12fctfB2©RWK:R9, 8tt»«l*3fc: 

{^KTS^^^D. AA4©£iS (El 3) KliS^T* 
A4 < hA^yU7^t^»$^cD, *A4(£>;&8§ 
(0 3) C*^T*A4 t/t;i/^»J y^t^gft&aitfc 

fcaoT»a#2©BBPB«**«linTSJ:'5fca:oTVi 
So 1 0 «A^:/U:7 h»^H^«9 £IKifrt"Sfc#^ 
h^-f/t, 1 1 H»»*2©IB#ffllW**3eT^Ct3a 

^hs^i lSffft-rsdtfccto* ®^#2c7)p^ffl^ 
n-)wvi'zr-c$>z>o *mffiMm\z&rtz>*i^mft 
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X 15 te^W»St3^ 1 6 ttR^ 2 CD/NVUy IJ7N 
ffiT5fc*©K^«BE*fe>1J\ 19ttX77P-^- 

2 2HECU (S^fftlfflKB) 5 0tiy'J> 

10 ^\ 5 1, 5 2ttK^f, 5 3ttU— S^>£7, 5 4tt 

5 4^^iBman^a^fx^bffiM«T 5 $>So 

[0 0 3 4] 04S01 (C^LfcAVl^yU^ haS!HS 

A>"\* 7 h 6 l:liSnfeffitft, 3 1 30^ 
£«Ktt!&f 3ifc»<0:3-f ;k 3 2 «^tt#:3 0 SrSfiO 
izttm-T&fetbcOEEffi&ta-cfoZo ;W3 1 

5M***itlnSn5fcaoT\ *A4&tf*A->t7h 
20 6 3&*2E«fc»«fr5***i«iinU ®§t# 2 ©;^>J V 

[0035] msmvvjv y MfigtWi^n 

^LfclElTr&So HSlcgsTJcSK:, n^;i/3U:Mt 

4a«*A«j*^*na»c«E^T, »»#2©/t;u:/u ? 
So ®m^2(D^^fe^Mi±bd66nso p 

30 IBfctt, Ka#2©yi;i/^U7 H»««itliPii:b86 6n* 
(D{Cf*oT> »a#2<Of^fflft3^i«lP1i-b8&6n-5 (* 

7 M^I819 W»sn§©l:ffot> ©m*2<7) 
A;i/^U 7 5 >^fe^55-erb» 

[0 0 3 6 ] B6BB1 K^LfcHH^'f ^ >ifzs7 h 
40 glf-©ifi@T^§ 0 EI6tC*5^T,' 4 0Wg#2 

4 1 2 omm*^ ^ >tf&m&mizzs7 

0*0, ^7>^yt7M 3 W§AAyt7h6 



I 
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[0 0 3 7] i 7 «lili^>f $ >^y 7 hgi^i^ 
T£^LfcE]T£>£o 0 7 \Z^~T<k? \Z, m&&m$&4 

[0 0 3 8] ±^Lfe*:*iS^^^^T, JIP^M^jI 10 

7 SM^tf-i? \zteZ>m&*mW£i!7'f ^ >^tc^$ 

\zt£&m&&^m.~rz> c < mmMmmmm^mfr 20 

[0 0 3 9 ] H8 <D^ffiJ&m<DlRm,fr<Drt)\s7m 
PT^-3tlMlt#l 5^6«S*Sn**8»*«*y h 30 

$nt^§^§wj[K$n§o ye sco tc«^-T- 

[0 0 4 0] 7t7^1 0 1 Tli, ©»^iglftffi*A4 

#5 6©BB**^IBT3at^S36^*0»fSn*. YES 40 
©tfrtttX^y^ 1 0 2 tCii^ NOCDttCH c 
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MAyn7^JW^AA(!:bTKgsn5. " 
[0 0 4 2] B 9 IJR^Iiffl *A©*A^07^^ 

#Jtc^Tct3(c, ®»^|glj!jffl*A4co*Ayp^^;l/ 

jejS (tdc) jbuwiciib^u t:xh>8' <D&mmm 
fimmizu&m&jzQ&mzmfr-t&o ^t, 

I!!lfflAA4(D*AyP7^M/h*A<!:LTS^n 

^TcfcpK:, 08©^fy7 r 1 0 3A^ffSntKS;# 
Bftffl*A4(OAA7 r n7>f;^AA(!:LTK3gSn 
KSt#2ttK^i±?E^Eim^B8#L, »»TJEj& 
(BDC) £A«^EB#T^o dcD<b^ K^2 0/U 

si aw**5i k & § b# n: s-a- l 66 e> n z> . 

[0 0 4 3] EI8C7)y;^>>y 1 0 

tf?;h>8' ©gBas^BSilica-sfifi: 

*2©AJl/^WWtt«««HBSn'5. ^(Dtc®, ®M#2 

cda^u ^ l-mastf— 2\zt£Z>$$&%:%m.*TZ>Z- t& 

[0 0 4 4] OSD**K»«fc<kntf, 
U 7 h*3^e— ^«C35:SJ;5fc!R»#2©A;U^II!#tt 

0 9 (D±m\ZfKlsfz.<k?\Z, 5>7>?&m& J £<D z ?'#>fe 

tb*>ntzm&i>ft<DmztsLZ>m* mmizte, ^h>8' 
<Dnwi^^t^mM\zu^t^m\z^m.^2(on)v^^ ? 
ha^tf— &\zt£& <koizwm.fr 2 (D/vv^mft&fim 

2 \zte%m&RtfmmMmm&<D*:%2 *%m-?z> z t 

ta<^fr 2 ©A*;u^BB«ptt*««ifflisns»^ct o fc, 

X>^>yu-^c7Da*?rift56^^ch^T^^o 
[0 0 4 5] Sfc**JS^ffiTtt, X>y>7 4 l/-M 



» 
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[0 0 4 6] ±i£Lfc*»^Tte, S18CDX^-u/^l 
0 3 ^:fe^Tt:X b>8 ' c7)^lftig^^t5«SM^^^ 

f^;:®^ 2 <D/Vl>zf*J y hm&¥-?\zUz>j:o \z& 
3 0° »CfflST*^ia^t«<0^*T©»!Wi*>C[)»« 

5. bio \zm^<D^ffimm<D&m.ft<D;v\s7Mft&m 

5^A^ltSr$ns B YESflDtSlCliXTy^l 0 1 \Z 
[0 0 4 8] Xf7^1 0 1 Tte, fg— <D*i£7£ffi£|n| 30 

^^ o i0 2(rji<^, NO©tsi:it ;itf>;i/-^>ft^ 
^Ktex^y :/i o 3 tzii^, Nootf ^cd;1/ 

*A4(D*A7 ? 'P^^;U^AiA<i:LT^$n^o t3 

-eta, t°xh>8' <D&mmm&mmzte%m&jzmn. 

[0 0 4 9 ] (D*J6»«T , tt, @8(7)7t 

;W/h*A^&**AJC«J*A6n*4:, tfX h>8 ' 
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m&&mmizt£%m&iz^ft2<D/vuy r *j y hmmz 

t\ Ull 0©Xr73/2 0 0 Jc£>(^T> HBBJ^-Y5>^ 
^7hggl lCioTWAMffl^ISnsCd: 

[oo5o] &^mmmz&-DTb, ^—(ommmmt 
sKH«<oa*ft*"r * d * o m—oimmmm 

Tte> ^ 1 0©XT7^2 0 0 tC43liTtfX h>8 ' © 

h tf - i7 k & ^ p# t *ta he— a-a- l «> e> nx t > s 

*SIJfi»!8©«*«Tf4, 7f77 P 2 0 OODf^toD 

ai£*fcr* h>*a«fj««tofe^9>^fta3 o° k 

©WPel t t 1 <Dfe^^^KSi^2 6DA;uyU 7 hs^tr— 

^fc&^ct^^^Aoffiffl^jEM^nso zL<Dm.mm 

-^©S6*ftSd6-5 £ i^T^^o 
[0 0 5 1 ] RT, *»M©rt*R*H©SI«ft«fl!)*= 

So HI 1 «^H©*SS®ffi(DKS[#©/N*;!/^H4#tt$0 

a, ^o*^^t^^^^p B ipsT»T$n 
So ii n^tck^ic, ^©;i/-^ 1 >^ii^$ns 

SA^^ISrSnSo YES(Otff:lJ7f7^1 Oil: 

Jt^, NO©tti:ii cco;u-^>^^TTSo 

[0 0 5 2 ] 7f7^1 0 ITU W,— (Dmt&MWihm 
WklZ, KSC#K»^*A4©*A>^n^-<;U^/jN*A<!: 
LTl^^nT^D, #0, XD7h;^5 6©TO^ 
tHT^^^5^^JBr$n§. YES0tfl:tt7f 
7 7 r 10 2l:I*. NO(D£.^\Z\Z. Zi(DJl-^>^m 
7t^)o Xt-7^1 0 2Til, *— ®*Jfi»»i:W«fC 

«B«ae*^**iri^5^a*w(ffsn«. yes©^ 

tf:HXf7yi 0 3\zm&, NO(Dt^\Z\tX^yZf 
3 0 0(CjttTo 7t7 7°10 3.T11 W,=-<DmmWi£ 
mm\Z, A 4 O* AT'D 7 >f 

ex h>8 ' ©»ftaft*«*3St«csRFjfic»cgft»* 2 <d 

y bm&&&\f—i7\z&z>&o\z, k^#2 <d 



* 
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[0 0 5 3 ] 77-7^3 0 0*XT«, iH«aS*Atti 
~T>5o X^ry^3 0 ITU Xt7 7°1 0 3 tl^lfilfr, 
e — & \Z & Z> m& £ **— ft* L 56 & ftfc i i co (D , h° 

tsi^^m^grr ^dch^-xr^-So mz^mmmmiz 

<fcnfc£, Xt7^2 0 0 tXTvy°3 0 2 

tt, Hill ©7f7^2 0 0 tt^Tt'X h>8 ' CD^ 

sa* t;— k & 5 ps,& t a*« &—&it l » 6 nx V ^ -5 20 

fc&SX^y^fciS^T, t°Xh>8' <0»Wji£S5&*» 
C0ffiP B 14 1 CD$)^^^JC®^2CDA*^yU y hfi^tf- 

[0 0 5 5]Mi:gE(?)»im in©xf7 

f$^<hKfa#2(EA^:/U y NSd*b!— ^ \ZteZ>m& £ 30 

£m£mmizx.>i?>y r u—*<Dm^&&&z>z:ti&'v 

[0 0 5 6 ] £TF, *5S§^<D|*|*SttlH(OffiiJffilgB<7)mE3 

S. Ell 2\tf&iB<DmKJ&Wi<D&%ft<D;Vl,7Mft&m 
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*^^j»fsnso YESotti^Ty^ o i tcii 

[0 0 5 7] 7t77'4 0 1 Tit ©a*IK»jffl*A4 

*>5^**WWrSil*. YES(Di^CHXr7y4 0 2 
f77 p 4 0 2T11 ttBBMSS^3^ftit^^S«^fij|K$ 

5SK*3ft«ilt 1/^*^5*^ * WWTS d t fe DjfgTS^o YE 

[0 0 5 8] Xf77 p 4 0 3TTte, K^#ggffjffi # A 4 
^*A7 0 P7^M^A < hbTl^$n§o 

2 <0/^^H»tt3&«« Atf H 5 tC^HT^-r J; o 

izmfe-zn, ®^;#2 <djw7v y hm$LZ${Em&&'^ 
[o o 5 9i *safi»»K<kn«, xt7^4ooc^ 

4 0 2 ^*iiTNOt*iJ»rSn-5i:#fcJi:^ y'J >^ 

5 0 WCRA$ ns RAa^i < <fc 3 

7^4 0 3 i:*^TRa[# 2 ©A^^jn*tt*«$!issn 

< 7^ § CD IZ{* o TRgftE^/jN $ < & -5 J: 5 

fc»»#2©/^U7 r iB«Ftt*<w«ans. ^(Dtztb. m 

[0 0 6 0 ] -^S0**lfi*J8^«tntf, >flMM^* 
A^f ft^ 6 nfc t El±T» o T 7 t 7 7 r 4 0 2 
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Xt77 p 4 0 2 C^^TYE S tWWSn* <fc€f£M\ 

ztu< mmMmwfcmiz^ftcD/v^mftms-w 

* -f ; u ^ a s * #p fM t s c t a* t # s o 

[oo6 1 ] &ttmMMm\z&n&, mmumw^ 

^^^i&^n^iMct 0fe/h^<X^^y4 0 2 tCcfc^T 10 
YES£ffl«Sft*<fc#K:tt, Xt^;/:/4 0 3Ki5^T 

K.k0^y >^5 0rttc«A$ft5KA^M»**«^ 

{fij; D *>/hS^<h^K:, ®^#2(Df^fflftS:r>V\*;uy»J 

rt^*ASns»Affl«**a*»fc«5l>S1i-*clt** 
T#S Q 

[0 0 6 2] i^T> *¥£W<DftmmM<DfflfflmW<D^ 

(ommmm\z^^xm^T^>o si 20 

*. H 1 3 tt*E©*IIS»IB<0!Ra#a)/t;u^||Wtt« 

SA^JpJBfans. YES©ttl:«Xf7^4 0 lie 
[0 0 6 3 ] 0 1 Til, *B9cO^J6Jgffitl^ 30 

»:tt^fyy4 0 2 tcjt*. NO©t*CH ^(7);U— 
tH«l:iH*ag*i«^^5i^flR.sn5. YE 

© A A y p 7 ^ ; W/Jn A A t LTKSS ft § o 40 

2 ©yt;uyRM*tt3&«« ah: h 5 ^*»T**r ct 5 

fc«£*ft, *«#2 <art;k/'J 7 MR^fflftOTN 

£<£ft£ 0 ^>U>^5 0rtH!RASn§K 

ft£o 

[0 0 6 4] *rar77 8 5 0 0 "CMU ®^^2cDW 
#M!PiB©fi[ffl**Jtft-e-L»6ft-6. El 1 4tt:«Sl#OIJfl 
^Pfloffiffi^Sft^Ua&Sftfc^Ka^&^a* 



2002-227671 

18 

3 ©/^y*-/t5 y :7*;**if iBi* L» £>ft 

ft£o 

[0 0 6 5] **MS»«lCj;fttf, »H<&**6JBffi£H 
[0 0 6 6] J^T, *^0J^F^j^<l^CD©J^)gacDm7 1 N 

fr^ft^o HI 5»C3Sf «k3K:, £0D^— ^>3&*HJJ&S 
ftS<h, tfXr7 y 4 0 0 tC^^T, ^E9©^SS^J|fi 

S^S^*^J»f$ftSo YES^)<i:t(:^f7y4 0 
licit*, NOOtflCH C(Z);i/-?>^7t^o 
[0 0 6 7 ] 0 lTfte, BlE<0*J67gtg<hH 

bTKSSftTt^S^5^*^J»r3ftS. YES(Dit 

i:«xf7^4 o 2 tcjt*, NO©tfi:n cod;1/- 

^>^H7t§o xt7^4 0 2tii mm^mmmm 
tmmizmMMmm&tim^fr&frfimmznzo ye 

y 1 0 3 Kit*, NO<£>£#, Ol£9> iiill*^ 
A 7° D 7 JV^/Jn^ AtbTlt^tl^, 

£<$ft£ 0 ^JIS*. '>'J>^5 0W:KASn§!8 
A£ft*rt*«Sl>*L»&ft, »«»ftffi#*<M2-L,*S 

ftSo 

[0068] *raf7^5 0 otii m^(Dmmm 

ft^o -€-(0^^ KI#2MM#3 0A^7^-A 
^^■7°fi^iDitU*e)ft> yU>^5 0ftl:«ASn 
SKASa»^5E^«^-frL8&e>ft> »»«*EE3&«3e^ 
M^L*6ft^o *WAf7 7 p 6 0 0TH 

a# 2 3 ®n;i/^-^7 ^ ys^M^tijp 

-&La6£ft, yij>^5 0rtl:RASn5!RASStI^ 
S(c«^i±b«>eft. »ft«ftffi**3Efc«^*L«)6ft 
So Ell 6t4#a*<OlB*WMOffi*^iIftii-U*6ft 
S«TtiSft'e-L«>Sft&»i:**bft:HT»*. HI 6 

<D±m\z^-r^3itz. m 1 5©xf77°6 o o 
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[0 0 6 9 ] *HJ6»«B»Cctn«, &Bg<D*JfiJgffi£:(g 
CO 0 7 0 ] £AT, *5£M(Drt«8«H©«0WS«©Sg-b 

[0 0 7 1 ] 017 

[0 0 7 2 ] J^T, *5BW©rt*R«|JBO««IS«©*A 

1 -0 7 Id^Lfcgl— ©Hifi*«<0#|j«tHKra«T* 
So 01 8f4^AO^lfi^ffi<Dtt«5e{t;«lS0S0W*ffiS 

BBBTHfrSns. 0 1 8 c^fiil:, e:©;!/— 40 

»-fbffl««t5 7 (Dum&M^fr&fr&mmtsnz* ye 

SCDch^tCteX^iy:^ 0 1 Kit 2k NOCD<h#, o£ 
ttU— >tt#«itfX3W)iUi5 7^®igUTfeM^5 7^ 

S o 

[0 0 7 3 ] Xt7^7 0 ITU ffiHM&£$**&£ 
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g*^WWatl*. YESOtfCB7f'^7 0 3C 

y7 o 3m ^d^ttsnTo^^g^^jBT 

^nSo YESOtfCUXf^y? 0 4 Kit 2k NO 

©tff:(iXfyy7 0 7^iitfo 

[0 0 7 4] 7x7^7 0 4TH »|K#tt»ffl*A4 
^A^D7^M^AtlTi^§ni», ^$0, 

«T^i"ct5^3tSns. ^T7t7^7 0 5T 
tt> Any h;U#5 6(DPBft*^lt«M/hS<82^Sn 
So ^T7f77 p 7 0 6m *R»* y h ©*ff *** 
ih^tlSo 7 0 1 iC&t^TttMttfiX 

Kite, Xx7^7 0 5 fd^t^TAD-/ h;U#5 6 CDHHK 
$ < Sn§rtl:J:t), >&mt£tdtt(DX- > > 
yi/-^^iSSn^o — Xx77"7 0 4tCi5l^T 
II#ffiMAA4^AyD7^ Jk^*#A<hl.TlS 
3£5n<5jfc*> 5feifcU&tie*^j^Bfk/MBfl!)RA"S» 

[0 0 7 5 ] 7x7^7 0 7 Tit T 0*30456 1,>JB,T 

Ms mmm&^ ^-tey-y 3 >y7xA¥i:i^ 

E S©i$l:B7x77' 7 0 4tCit<?K NOCD<h#K:« 
7x7^7 0 8 tCit£j\> 

[0 0 7 6 ] 7x77°7 0 8T11 «^#Kliiffl*A4 
OAA/D7>fM^*A«!:LTSS3n5. o$D, 
2 <Z)A;i/^M4#tt^J^«0 5 izmm^^T <k o 
l:R«sn«. ^1*7x7^7 o 9 -en, ad^ h;u 

7'7 1 0*rtt, y hOUfT^it^nSo 0£ 

0, Xx77 p 7 1 0fc*t^T*R»*y hOUfT^^ih^ 

*5©a*igasn*. sfc, 7x7^7 o sicjs^tk 

^iBKlffl *A40AAyu7^f ;U3&«/h* A ch L Tt£^ 
SnSt^f:, 7X7^7 0 9 td&^TAPy h;l/^5 

6 ©B«3&«Jt*W*:#<H^Sn«ifc«>, ©fimjIEEO 

[0 0 7 7] ***»IBfccfcn#, 7x7^7 0 1^ 
^T«W*3MeRfl*» S <h¥fl»r $ nfc <b # K fcL 7r7 
7°7 1 0^^^T«S^*u/ hO*fT^±SnT»jgH 
B)tR»'>l©«Wi«»SnS t*IC, 7x77'7 0 

So OS0**lfi»lR»CJ:ntf, 7x77*7 0 1 
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L * 5 C7)£r#pftfij-r£ fcftfc, JfctfcW U — 
[0 0 7 8 ] S&**«»ffifcJ:ntf* 7x7^7 0 8 

[0 0 7 9] Hlc^Jfc^SgfcJznfcf, ttHtt353fcfi* 
^a6^a6^n^M^-L-rfcOX^-/^7 0 3X«Xt7 

^7 0 7 ti^TYES fc2pJKSnfct#tCtt, Xf7 
y°7 0 4 KILTS' U >^5 0 f*J \Z U5 A £ tl<5 © A^^i 

JjpT £ ct 3 tc K ^ 2 ©A;^lBfttS5ms $ n 

feSnfcfficfcfl t)/h$<XT7 7'7 0 7fc*5V>TNO£ 
*J»rSnfci:*fCtt, Xf7^7 0 8 tC^T^U >y 
5 0rticKA$nsKAS^a^«^-r^cJ;5^K^;# 

[0 0 8 0 ] ft, KAffiaMSrSMf**:*^, ±MiL 

s^nxi^^ «6©snfi«»7?tt, ^(DBm&mrfi 

ck<, Ka#2©^fflft6D*.S:^SbTfe«t<. 

[0 0 8 1 ] *fc±i*L&**»tt-Ctt, A;uyiJ7h 

^Tte, «lx.«««K»SfBt«koT»a#2Xtt»a 
[0 0 8 2] 
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na^ra^s - i 5 7 8^$gfcie«g$nfcrt^i8c?D 

[0 0 8 3 ] M#*4KK*®*Wfc±ntf, KM^tf) 
ans«rWJ¥5- 1 5 7 8^«fc:8B*Sn/S:rt«8«IH 
[0 0 8 4] »**5XtK6tC|B«C!)56WlC«kn«, It 

\z&^ft<D/vvzrm&&&—mzfflffl2nz>&m¥' 5 - 

[0 0 8 5] »*a7^IB«0)58IBfcJ:ntf, 
20 #©/t;uyH«tt*«— »JcfBW*n-6WHT5 - 15 7 

s^mz$^m^nr^mmm<Dmmmm<kK)h, mm 
[0086] B*a8fciB«a)»KK:«kntt, $£P*im^ 

[0 0 8 7 ] M*J®9 ^E«6©5BW^«fcn«, %*MX y 
<D \Zft o T JS5»rt*»f fc U S 3 © * fflttT S <h ft * 

[0 0 8 8] WsRJg l 0 £IE«©569JK: ctntf * 
S^i)S^ii-Ud6e>n^l^'&tcJt^ Steffi « 
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